Recent advances in technology leads to increasing high speed performance of submicrometer electron devices by the scaling of both process and geometry. In order to aid the design of these devices it is necessary to utilize powerful numerical simulation tools. In an industrial environment the simulation codes based on the Drift-Diffusion models have been widely used. However the shrinking dimension of the devices causes the Drift-Diffusion based simulators to become less accurate. Then it is necessary to utilize more refined models (including higher order moments of the distribution function) in order to correctly predict the behaviour of these devices. Several hydrodynamical models have been considered as viable simulation tools. It is possible to discriminate among the several hydrodynamical models on the basis of their results on the output characteristics of the electron device which are measurable (I-V curves). We have analyzed two classes of hydrodynamical models: i) HFIELDS hydrodynamical models and HFIELDS drift-diffusion model; ii) self-consistent extended hydrodynamical models with relaxation times determined from Monte Carlo simulations.
INTRODUCTION
Recent advances in technology leads to increasing high speed performance of submicrometer electron devices by the scaling of both process and geometry. In order to aid the design of these devices it is necessary to utilize powerful numerical simulation tools. In an industrial environment the simulation codes based on the Drift-Diffusion models have been widely used. However the shrinking dimension of the devices causes the Drift-Diffusion based simulators to become less accurate. Then it is necessary to utilizb more refined models (including higher order moments of the distribution function) in order to correctly predict the behaviour of these devices. Short of a direct Monte Carlo simulation (hereafter MC), which requires prohibitively large computational cost 155 in an industrial setting, hydrodynamical models have been considered as viable simulation tools.
Several hydrodynamical models have been considered in the literature with various degrees of sophistication and completeness, since the pioneering work of Blotekjaer 1] . For a given device structure the various hydrodynamical models can give widely different results for the velocity and energy profiles according to the various assumptions made in the model (the crucial parameter seems to be the heat conductivity of the electron gas). However the different velocity or energy profiles are hardly accessible to experimental detection. Therefore it is mandatory to discriminate among the various hydrodynamical models on the basis of their results on the output characteristics of the electron device which are measurable (I-V curves). The models we consider can be described within the general framework of the following balance equations. For the electron component (neglecting electron-hole generation and recotnbination, which is inessential for the applications we shall present in the sequel) these equations comprise the particle number balance equation 
Here m* is the electron effective mass, n, u, T the electron density, average velocity and temperature, h is the heat flux, E is the electric field, E =-V0, ) the potential, q the absolute value of the electric charge, N the ionized donors density and e the lattice dielectric constant. Finally Q, Qw. are the momentum and energy productions due to collisions. Notice that in the balance equations (1-3) we have neglected any anisotropic terms in the pressure tensor. This can be justified because these terms, for the applications we shall consider, are rather small [6] . The for a particular n +-n n + diode [6] .
ii) Modeling the production terms Both Q and Qw are assumed to be of the relaxation type Q -=-,
Qw , 
ZW PnOTL + 2qv(T + TL)
where gn0 is the low field mobility and Vs [9] near thermal equilibrium (at variance with the BBW model which has not the correct limit near thermal equilibrium).
ii) Modeling the production terms For 1-D flow one can assume the same relaxation type expression eqs. (7), (8) [13] (with parabolic bands for consistency with the derivation of the hydro models) for the structure which will be considered in the next section.
We remark that in the APM model there are no free parameters and adjustable constants.
THE STRUCTURE
We consider a n + n n + diode consisting of a 0. n + region followed by a 0.4t, nregion, and ending with a 0.1bt n+. In the n+region the doping density is N + 1018cm -3 while in the n region it is N= 1016cm-3; (14) where V/) is the applied bias and n/the intrinsic concentration n 1.4 x 101cm-3. For the numerical solution we employ the methods developed by Gardner, Jerome and Rose 14] and Gardner 15] , adapted to this model by Anile, Maccora and Pidatella [16] and Anile In fig.2 We remark that care must be exercised when comparing the theoretical curves with the experimental ones, due to the several approximations employed in deriving the theoretical models neglect of non-parabolicity, of the hole current, 1-D geometry, etc.). In particular a rigorous assessment of the non parabo.licity effects is required, following approaches employed by Tang et al. [20] .
